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The title compound, C18Cl12O2, was synthesized by a
solvothermal reaction between sodium and carbon tetra-
chloride; the oxygen may come from air. The molecule has
crystallographic C2 symmetry and contains a four-membered
ring, two ®ve-membered rings and two six-membered rings.
The ®ve-membered rings are attached to opposite sides of the
cyclobutane group and the six-membered rings are fused to
the ®ve-membered rings. In the solid state, the molecule
adopts a boat form.
Comment
The solvothermal method was used for the ®rst time to
synthesize an inorganic complex by Salta et al. (1994). Since
then, it has been mainly applied to synthesizing nanometer
materials and coordination complex polymers (Wang et al.,
1999). The ®rst example of the synthesis of an organic
compound using this method was carried out by Peng et al.
(2001). We report here the synthesis and crystal structure of a
new compound synthesized by the solvothermal method. In
the title compound, (I), the structure comprises a four-
membered ring, two ®ve-membered rings and two six-
membered rings. The ®ve-membered rings are attached to
opposite sides of the cyclobutane group, and the six-
membered rings are fused to the ®ve-membered rings. The
molecule lies on a crystallographic twofold axis, which passes
through the center of, and is perpendicular to, the cyclobutane
ring. In the solid state, the molecule has a boat form.
Experimental
Metallic sodium (3.0 g) was put into a stainless-steel autoclave ®lled
with carbon tetrachloride (25 ml). The autoclave volume was 40 ml
and was about 75% ®lled, and so contained air, which is most likely
the source of oxygen in the product. The autoclave was heated to
573 K, maintained at this temperature for 40 h and then allowed to
cool to room temperature. The resulting dark powder product was
washed with water many times and dried in a vacuum at room
temperature. The dried product was extracted with cyclohexane. The
extract was separated with column chromatography on active
alumina, using cyclohexane as the eluant. Yellow crystals were
Received 1 April 2004
Accepted 5 April 2004
Online 17 April 2004
obtained from the ®rst yellow component upon slow evaporation of
cyclohexane in air. The crystals were analyzed by mass spectrometry.
The molecular peak appeared at a mass/charge ratio of 674. The
isotopic distribution pattern of chlorine shows that the molecule





a = 9.0245 (18) AÊ
b = 18.407 (4) AÊ
c = 13.516 (3) AÊ
V = 2245.2 (8) AÊ 3
Z = 4
Dx = 1.993 Mg m
ÿ3
Mo K radiation
Cell parameters from 1526
re¯ections
 = 3.3±26.3
 = 1.50 mmÿ1
T = 298 (2) K
Prism, yellow
0.32  0.12  0.10 mm
Data collection
Bruker SMART APEX 2000
diffractometer
’ and ! scans
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.646, Tmax = 0.865
20 533 measured re¯ections
2562 independent re¯ections




h = ÿ11! 11
k = ÿ23! 21
l = ÿ15! 17
Re®nement
Re®nement on F 2
R[F 2 > 2(F 2)] = 0.032











max = 0.46 e AÊ
ÿ3
min = ÿ0.34 e AÊ ÿ3
Extinction correction: SHELXL97
Extinction coef®cient: 0.0023 (3)
Table 1




















































Symmetry code: (i) 1ÿ x; y; 12ÿ z.
Data collection: SMART (Bruker, 2001); cell re®nement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEPII (Johnson, 1976); software used to prepare material for
publication: SHELXL97.
The authors thank the NSFC (grant Nos. 20271044,
20273052, and 20021002) and the Department of Science and
Technology of China (2002 CCA01600).
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Figure 1
ORTEPII (Johnson, 1976) plot of (I). Displacement ellipsoids are drawn
at the 50% probability level. [Symmetry code: (i) 1 ÿ x, y, 12 ÿ z.]
